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(54) SEMICONDUCTOR MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
manufacturing device which is capable of enhancing an ion 
beam in operating efficiency and in working efficiency. 
SOLUTION: A semiconductor manufacturing device is 
equipped with a processing chamber 3 where ion implantation 
is carried out, a first and a second intermediate chamber, 7a 
and 7b, which are made to communicate alternately with the 
processing chamber 3 by opening or closing a sluice valve 10, 
a first and a second platen, 12a and 12b, which are arranged so 
as to be movable reciprocating between the processing 
chamber 3 and the intermediate chambers 7a and 7b and 
located in the processing chamber 3 while the sluice valve 10 
is kept opened, and a first and a second load lock chamber, 
15a and 15b, which are arranged through the intermediary of 
the intermediate chamber 7a and 7b and inlet valves 16a and 
16b. The intermediate chambers 7a and 7b which are set as 
high in degree of vacuum as the processing chamber 3 are 
made to communicate with the processing chamber 3 keeping 
the inlet valves 16a and 16b closed and the sluice valve 10 

opened, the platens 12a and 12b are alternately located in the processing chamber 3, and ions are 
implanted into a semiconductor wafer 1. 
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1 

mm i ] tmfric j: 9^*?x/^je<b«h 

n*Wl*J:OT|52 0>*B(fit, 

*n . wEttw o ><n> * r t >z t * tc tamtams 

fctcfiHBr** 1 toJrtfS^^x^-^ 

mew i to j:^2 4>*m t *n*h»A^*^*/r io 

^rtf SIB 1 hXVmZVU- KD 9 ^*4*Wl/. 

me$m& t m-oM&g. t u tm&m i * 2 o 
+fa^£, Sitefi^jo M^^eawcBiiia^A^^^^ 
n t; fctt3*-cnK«a*tc &a i> r m ten 1 to j: vn 2 

$tl/cmS¥«i»>»x/^«llot:tt< CL&frftt? 

zmtmmt. 20 

tt« 0 Mil y©IBB « J: -> r WfiffiMicXEK gjl <* 
n«J|U*J:VW24>iffltt&, 

zmmmi>c&&2fttcmz& 1 * fc&^2<»*Rg£tc& 
Bi2SitoJ:^s2<o*ia^rt^a^^n 1 *eHift 

RBII 1 to *»W20*IB*4*ti*W»A'<*^4/r 

oriaasn. BJjia*«f*^xM<owDAn, Roast, 30 

meuu^n-^Aaa^ofcme* i toj:tfg2e> 
*bwki, wefttuo K*?*Mur neaA"*?* 

Bl/fctWCBK«a#*^tc«Al/riirEW 1 to J: 

ran 2 ©a shcm*« tifciiiia^^i* * xm £«n 
i/cr < c&«m£r*43MM&ttBo 

t S*« 3 J ttftV 1 * fct* 2 £tt®£*MtM£ttB 
Ktour, Pie!?i toJr^S2<D*Pfl^tc(i > mi&m 

SB* tour. mz&mmtm&¥&fc t> x > sa $ 
*> * t <t tr ***sf*K£ga. 

[ftWDi^BHI]] 
[0 00 1 ] 

0. #tc v ^ft^xM^gftx^^^^^^yc^^ 50 
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2 

> * mm o x m&tt 0 x^Mfc* mt * << * >a 

[0 00 2] 

>&AKtour&, ^-y^K'^^^xA^?' 
3E> a^OTtt*^4io^»Wi«vox^ob^-cctt 

[0003] c©<t->«:*W*^xM«:^*>taAr 
&^*>i*AtSH*»o<iattorc^«4(>'C« % fc 

onductor WbrldJ 1992*£ <¥fi& 4? 6^20B£fe 

[0004] 

[*W^I?«fel/J:^ir*BH] CCr% *&f*^x>> 
a». ^4->{£AK7ft<D^««9xMOK0IiIb. teJ: 

[0005] ffc, -fi*JI«ra40'Cb*^4*«O 

&R9V^f^^tour4>^^>b'-A4j!atb.K^r 
to<c4*«— BBr***. cn«^>b-A^g 
ikta^rttt4c!?tt««p»3&«fkr-s©^6r. »o 

[0006] ^6tc, x/^^*>^aAr^ 

<t3rK:ti, ^^TjSWgpgoctoU'C. x/>* 
-A^-o***ffr&^^>3a*«*u ws%ik^» 

* ^ * >Ofl?&IK J: r a W 4 O <Ti »x4 il¥- WT 
3>»U^?>3d%4n 0 CC9x4^¥-3>^ 

*n«:stfkr*ct«c«p*. 
[0007] *br, mi/fcH#*eej:^rfciauk 

[0 00 3] -ecc\ «K9K>SflW. «H*rt««a 

***4rctft<*#i*'»x/x<E)«9i»AreiitfT^ 

[0009] *MS4HtoSn(i, »fH$(D0gfl5»*4 

iK%ttftr&ct(c«>^ 

[0010] *>fctt^)B«tft, iN»f*^x/x 
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3 

OMR*. *W«S^>a«4sJ:^(10a3»'>?«6^OC 
&4-CA4^. 
1 0 0 1 2 ] 

[WB**fcr4fc«tf>*«] *KtC4*l*rPI*Sn4 

[0013] TM>*, *W*J:4*M*Ri£4IB 10 
It. »H#tC«fcD^*^^^W*©«ffl**T«ffl 
£4. fHn9"*74MH!«:J: ->TSE««H*«ca3i 
Sn*»lfe<fctf*2<D4 , H*i» ««*i»l©*IB 
Si CDH te J: 0 feS^ 4 S 2 4>4>H£ 44>[H «rtt{£fH 

tttc -tnenurtf en, ftw o > < a t * tv 4 4 * 

14*<fctf»2©4«*4*ften«A>W**ftLT^ 

g<*n, ^it^x/w^A** Koajo^tf^Mi 

*JJ:0M2Oo-KD^^4^WT4«><3>r'*4o * 

ox. im&tm-<oM£&tutcm\£tc\tm2v># 20 

ffi5^ « t i±ty 0 / < y^Wt, MTfcA' t; fc#* 

t?»fltt^«ilt/r»14*<fc0»2C9^^-^*3SScc 

®1/*C!t< J:9CC8nr^4. 

[0 0 1 4 ] *«wc^*9tttwmm % « 

Bf*fc J: 0 x / \fc ffiCOWl *JTr «tt 4 . 

£ 1 J: B2 0+IS1B4 . ^ffi^CD^S^OiiB^ 
Cft£«^fc^Sftfc*l j^a*24> 

+b*ks 0 ^^MK^ft^s <t , m 1 * J: 09 2 o># 30 
■*rtKiRW6ti, cnfkcc«nsti44UM(c'»x/^ 

B$ST4Blte<J:t;B2<Z)X^-V4. 5TlfcJ:tf32 

o-Ku^>*44irr4fcOT*4* 

4H^*^±Ofc*l*J:tfB2©+BBtt:. tttJ 
BCBA^r* 1 fe J:PB20*r-:;<cfttt£tifc* 

[ 0 0.1 5 ] ctibv#m»m&jmi£*i,*x. m\* 40 

A«^ccR»T4Bff*«*«9tt»4C t*SE 
*U\> *fc. »B*4LTltt«|**XMK:ttASn 
4<f*>t'-A£, MlteJ^^^T^ViLTt* 
4Wf**XM**^BlMrBftS**:/5?>*aJB 
•T4C4^r*4o 

[ 0 0 1 6 ] * % iJaco* 0 ft^HWIitBCJ: 

V>$&$L*ftt? C4fr<-*KSr?C4**t J *4 0 
[0017] *fc, -*0X*-S^fl»«4lfc*»* 50 



fcPfff9-l29569 

4 

«?x^*c^4*awWT**4**«:**0^^^ 
«c«»3nfc#«J#*x^tt:»T4»I*Mttr4C4 

[0 0 1 8] <*6K, &Jlf*KJ:4&fIptc, *BBk: 
^v^n^AttB^AOttH^^^Vft^x/^^o^ 

<D»atcJ:4x^;U^3>^$^-^3>^M$n 
4. 

[ 0 0 1 9 ] * LT % BH^Cfctf 4R#*««fe!*tt 

jhstisc 4 «MW^^±*3W«M*nr 
Rftfc«*ttjl:£n« 0 
[0020] 

fcg^r»MBK:iMjT4. frfc, *«K&«B*iW!'r 
[0021] (mom 1 ) a 1 

«a-cab**«(*tttett€:*r fWBB, 13 2 t*B 1 <J> 
*»(*8S^B«Cffl l - &ft fc* f - A 4 7 7 ^ > 4 
^n?iEM@1?A4 0 

[0022] B 1 tc*T«fc 5 K> *ft9K>£fe®X$ftcc 
J:4^NHWaMU^ h-e*4*»f*tfA/* 

gt'&O, Hifi+*»K:*5nri^4J:^K:, ^*>t' 
-A <&]»*> 2KJ:»)4M«**x^ik:a$ # . 
P* . BF 2 * . S b* 4tr^foefr«cr)^4->«:aAr 
4fctf><^E£3£W0X<,>4<> C«W*>tr-A2H: 

^*>«4t?^snfe'<t>^%aw4'r4^*> 

flB* J: 0 Btf^jKHBSnfcfrO-C, UiVCCJ: 0 
fci^l*lO-»BkeV SK©x*;Uf-KliBaShTl* 
4. 

[0023] mmzimnox. B«o<fi**s#> 

[0 02 4] CC[)«BB3tCtttfO'C*l«J:0*2O 

*BB7a, 7b^-en-etiatten-c^4o cneo 

♦BW7a. 7bli3*5iD8«, 8b«^ur«9BB3 

flftitxMiaaSa. 8b«HB0T|Sl«fe»92O 
*BB7a f 7 b<h^a^3 4<DK^jgK*r4feii!>, tt 
fOD^i^l OJWRtt&ttU**. cntcjrO. BIO 
*«-C*-rJ:^«CftVj*J^^l 0«O>J>^9(CttO 
S-C-CiSiiP8b4B8*T4C4lC<J:D, BI^kWB 
7a^HB3 4a3i$tl4o fttJO/^^10 
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5 

»CI8 a «rffl**&C % B2cr>+iaS7 bim 

o^rmi a. 7b \mm&3 £m b#3*&mtcti& 

iSIS$nfcflkO*HS7a. 7bl*«Ifi3i 

w^ofcg^gKgtesft*. a**. &*nt7a, 

7 DK^*rt*fta»«**»«n 1 1 aWRHShr^ 
[0025] »li3 1 <J>$fmi a £i>n£&« 

^StnJ^tC^l <Z)77f> <^KDX^-S/> 12a 10 

£fc, «Etf3&S2®4iH£7 b£G>H£{£«9 
tt5JtetC»20^^XlS2<^X^-y) l2b#-£ 

n*iittw&h^4o cft&<&^*>i2a, 12 

«f*^x/w*fi»*&4>ec>T\ H]ft**J:^K:. ttfcj 
O^l^i OtfHt-ri^tSicWJttBBTa. 7 b*> 

&ts»0T^tf3icffl*&j:^fca^i:^*, -to 

r. SlfeJ:^20*iaS7a, 7bttWdDMy 
1 OKJ:0«Itf3K3ffilc^Sft*J:}«ca-*r^ 

BlfcJ;p&2®:f??:/i 2a, 12bt*C 20 
n«c ffl 3 K&B 3 *v& J: ^ tea *• 

[0026] &JIS3 K(£BOTt'*£*<>>77^> 1 
2a, l2b£. B2<c«*J:*cc. *n**UCR*i* 
tt^tifc**-* 1 3 a, 1 3 bccj:0iooo--i500rpro ft 
ft-CBCAiB 0 KifettB£*& £ £ & tc % B6MK tiB 
SBtcffiors«fk*&J:9(cft^r<r^ cntcj: 
0. ltt«>4^f**XMi©J£Si:94>*^ffl««:W* 
&4 2*, BliBt^OMccJQ^Vtttf 

x^i«>£ffitcaj-ic, *Lr, BKMB'JOBIEtcJ: 
0«»8Afe*^ro*»j»*x/ii«:atoriBi*SA ?o 

[0027] *h*n<^B*7 a , 7 b KtiBtfAg 

ai4a, i4b*«om*&jvc<,>* 0 twxtit* 

x h #4 * >a \tc J: * * v* mL+smic & d ks 
J!/c^j»(/T^^VoTtttHdti«^'c. B*'* 

£Sl4a, l4btttc©J:^<r^ fc£*.KA 
Wiao*iJI*^XM l *fcBNnfcHS(t**J:4tc 

Ucfcc>r*>** -eor. ^OiAi^s©^ 40 
©as 3 tc* a l r x 4 * a > * 5 * - v 9 ^im 

3ta»snfcWiw)+Ha7a f 7brtfc**:^ 

>12a, 1 2 D«cRtt« tirt* x^iki» 
*97>12a. 1 2b*BIE8*ft3W6tTten 

[OO2 8]finty:ra204>B£7a. 7bKHItt 

or. $^xAi«DAn, nsotfjo^tTSsn 

rc^o *fc. *R3£7a. 7bio-KP?«15 50 
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a. 15b tomtit, ¥W*9x^«K0A*lWc« 
tt* a- K D * l 5 a , 15b 4>X£&fiT#4iH 
i7a, 7 btc* ra*c t*H»**fc»K:*x^A 

i5a, i5b to*#^&uxm&tt4UBcwms 

1i£fctfHC, &n-Kc?*Sl5a, 15bK4>£fc 

^pi7«^nu^ 0 

[0029] CO J: ^ *4 WtS&tBK J: 
x^lWItWW^^t/'CWn^ a*. «T«C 
h^Xlt % Bl®0-Fn?*Sl &a*fc8l4>(MB 
S7 a l/"C«tHfi3tC***>!>x/\ 1 £$A*£ 

ndcco^r^nmsn-c^^^ b24>p-kd?» 

il 5b^6«X**»&tHlM>**tlT*>h*. 
[0030] ft*, BW*7 1 6 a «■ GfcttSe O 
T#W*f>XM 1 «:« l cod- KD^iiSa fcBA 

**. -eotr. *sus»tcj:^x*ji,^-3>5?5^- 

V04^«nJb*«*:«>, *3RMk3nfca-Fa 
? »B 1 5 a **^SRLTilf*©*£«K: 

A/^ieia*, *w*«>x^i«icdiwb* 

7atc^u-csio^^>l2ate:iSa*^ a 
fc. COidftWO^OU^l 0«*iD8a€:Ha** 
J: 5 tc o f m 1 ©*HB7 a £ ©SS 3 £ tMttf 

fc<. Sfccc. W^>fc'"A2[i^^u^^aiS 

[0 03 1 ] Sl<?>*ffi1S7artu:^^'C^10^r 
> 1 2 a (CfifcStir l*4**#*x/* 1 tcWL-CCO 
niO^^l 2a*B1ES'tt<P^6»*'XltBl 4 

tUC<fc*J, ^*>SA#K^&^OtttU(Ci:9x4 

[0032] B^X©S^7filv a& 1 <D*N\&7 a <»M 
aa!*«Btt3©*niB-tco, Hltcft*J:^tc s 
»ilD8 a *B*Ot:jiiin8 b «rpaS*^fiB^ti:W 
1 0 i^ttOITS 1 <^)*ISS7 a t®IS3 tc 
Mii^i*, »1©^?>1 2a<r«nB3rt(C9tt* 
^. -tor, C©»KD^7t>l 2a^B€MB0(C 
BCSlttt^BKBccfi^rBBMiSit, Sf$^nfc 
*W*$x/\il£fc±A« 5-30^fie^^>t^-^2 

tswoT'f+^aAttf^o a*$. mio>yy^>\ 

2 aCQ^^xn i cc^*>ttA*tf-?ri'*BK:, 
BBI/feBBr*»»9*^^l «r»2CPa- Kn ^ J?4 
1 5 b*bB2®4>H£7 bK*ALr»2<[>^^> 
12b(cftttLTB^7X«i«ik^ C0^2^*iaS 

7 bZ&m&z£®oMm&u:otcimvft»bT:ts 

[0 03 3] ^*>ttA^n70&a6K, Ml <07'y 
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7>12a**10*M7a<c*WU tttJO"*:/ 
1 (>£tMblsC£]lD8a£B)G6, CtUCjrD. i£5I 

MhiOT. fP2Q7^>12b*&Bg3rttc# 

tti/-ccntc«»snfc#*#c^^ i m*>£A£ 

>t-A2Siit^tc^2©^r>l 2bK#ft£nfc 
£1 & J:tfM20r>*Rfl£7 a. 7 b®#B^6«9tt3 

#*. ihm cm* &«h* 3 rt <d.ss £**-stc men 

[0 03 4] 2a^ia>+WS7a 
MSfvCC'&WlOD-Ko? 5a(CKBSi/ 

«ri^>picj:7r««i* i »x^i«Ba&t > «. -eo 
r. «A>*;u:ri ea^Drmi^o-KD^^i 20 

5afc*SUEtCHttU *W*^XMi*K0a4To * 
^XMi^Dtll^nfc^fS, STj*©J:^tCSr20^ 

[0035] ^*>oaA$nfc*»f*^x/M*iJgl 
0n-Ka?*Cl5a**R4fli3ftfc&&tX. 
4*>£A*tT^*?SH^XM 1 *BtfRA(/C$14> 
7??>l2aeettttu R#A*LJ!£tef<> £10+ 
Rtt7a»«»t[3iHi;ldUt(Cl/ < C«»<« *Lr. 30 
I2077f> 1 2 b £fi»Sftfc*W**XM 1 tcM 
**^*>&A^70fc*&l*, ItW^i 0£ 
tiffrbxm\<D7yT>\2& «r«LB£3 tc&M Lr C 
o>7??> 1 2 a^lt^iA 1 K«T*aA»a& 
^5. W20^^>i2b©*«#^x^i^ 
(^f^atCKTbrt^ii^tctt. HI 1 s>*|B* 7 a 

>1 2al*a^^SS3tc»tt3ti-So 
[0 03 6] COJr^CC. *^(D^ttK?>«a^ <fc** 

wtttxttB-ct*. JKLb^wptaos-rcttcAo, 40 

3^fcJ:L>'Si!2<Z)777*> 1 2 a, 12b£«&£ftfc 

««ft9xM 1 (cM^riiMntc^^^sA^frfon 
*. 

[0037] (IWOfiB 2 ) ® 3 GHftO&ft 

[ 0 0 3 8 ] 0 3 «C5W <fc 9 cc, **W>^HfeC0Jgj8tC 
J:64U0titt&ftBli, Wl«J:UW2a>^^>i2 
a. 12b^n-en^l^J:0'^2^+ffi]^7a, 7 
b^sx^fettfir^^x/M^fStr^ck^ccte 
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^^cWtft 0 Mil r 1 0 a , 10b 8 a , 

8bK*neftRW&ft'a>4. fcfc. io©tt«o/< 

A7'V2oflWiaP8a, 8b&&SKHi;&<l:9cc<s 

rtefc^o «M*3tc&si3nfc*BW7a, 

7bfteft£*UJ^Ii|l2«>7 p 99»>l2a. 12b 
(C»»SftrBfi***iSI*$xM 1 fcM*>*-A2 
taoi&trfeafttc, »jwCcfcOC«>^*>t:-A2<Wl 
fr#A*«9D8 a . 8 bKfflWr*Cf*©filS <M» 
ttft?B) 1 8*MU*3l*Clttt64VCl*&. 
[0039] *©*Oj*«c4ei*r tti>BOfc*«i«l3a 

satwrra—c^o, l^o-c. £i*fct*s2$> 

+B£7a, 7btt*HW0M^n 0a, 10b£P8l* 

r»AMjuyi6a P lebtmwcttat-cccoiw* 
7a, 7 b^-^A£ft^$n^«ltt3 Pittas n 
*♦ *or. Ml 8KiIK£fl<f6nfc'f*>t'~ 

A2^^rttc«A3n, mi3ttc[mz<oyy^\2 

a. 12b«c«»snrB(E*&*«*«5xMiK:^* 

[0040] CCOJ:^*:. ^lfej:^2^77f>l 
2 a, 1 2 b£B*GtV*>tf-A2ad*ft*TC± 
fccfcO, ilD8a, 8b©j£S«-r*>t'-A2^K 

0 . fttflO 0 a . 10b *>J*Mtr *C i^T? 
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Translation of JP 09-129569 
* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor fabrication machines and equipment it has the following, it is 
open for free passage in the aforementioned processing room where it opened the above 1st 
made into the same degree of vacuum as the aforementioned processing room, or the 2nd 
middle room for the aforementioned partition bulb and the aforementioned introductory 
bulb is closed, and locate the above 1st and the 2nd stage in the aforementioned processing 
room by turns, and carry out processing and going the aforementioned semiconductor 
wafer held at this as the feature. The processing room which performs predetermined 
processing to a semiconductor wafer with a processing object. The 1st and 2nd Takumi 
Nakama opened by turns for free passage by opening and closing of a partition bulb at the 
aforementioned processing room. The 1st located in the aforementioned processing room 
while it is prepared possible [ reciprocation ], respectively and the aforementioned partition 
bulb is opening between the aforementioned processing room and the middle rooms of the 
above 1st, and between the aforementioned processing room and the middle rooms of the 
above 2nd, and 2nd stages. The 1st which is arranged through an introductory bulb, 
respectively with the above 1st and the 2nd middle room, and performs introduction of the 
aforementioned semiconductor wafer and ejection, and 2nd load locks chamber. 
[Claim 2] Semiconductor fabrication machines and equipment which are equipped with 
the following and characterized by processing the aforementioned semiconductor wafer 
which introduced the aforementioned processing object by turns where it opened the 
aforementioned partition bulb and the aforementioned introductory bulb is closed, and was 
held on the above 1st and the 2nd stage in the above 1st made into the same degree of 
vacuum as the aforementioned processing room, and the 2nd middle room, and going to 
them. The processing room which performs predetermined processing to a semiconductor 
wafer with a processing object. The 1st and 2nd Takumi Nakama opened by turns for free 
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passage by opening and closing of a partition bulb at the aforementioned processing room. 
Course means for switching which switch the course of the aforementioned processing 
object of the aforementioned processing interior of a room, and send this into the above 1st 
or the 2nd middle room opened for free passage by the aforementi ned processing room. 
The 1st which is prepared in the above 1st and the 2nd middle interior of a room, is 
arranged through an introductory bulb, respectively with the 1st holding the 
aforementioned semiconductor wafer processed by the aforementioned processing object, 
and 2nd stages, and the above 1st and the 2nd middle room, and performs introduction of 
the aforementioned semiconductor wafer and ejection, and 2nd load locks chamber. 
[Claim 3] Semiconductor fabrication machines and equipment characterized by attaching 
in the above 1st and the 2nd middle room the degassing apparatus which deaerates 
compulsorily the gas emitted from the aforementioned semiconductor wafer in 
semiconductor fabrication machines and equipment according to claim 1 or 2, respectively. 
[Claim 4] They are the semiconductor fabrication machines and equipment which the 
aforementioned processing object is an ion beam poured into the aforementioned 
semiconductor wafer in semiconductor fabrication machines and equipment according to 
claim 1, 2, or 3, and are characterized by the above 1st and the 2nd stage being platens 
which rotate a semiconductor wafer in respect of the maintenance. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention is applied to the 
ion-implantation technology which irradiates the ion which had kinetic energy in the 
semiconductor wafer about semiconductor fabrication machines and equipment, and 
controls the physical properties of this semiconductor wafer, and relates to effective 
technology. 
[0002] 

[Description of the Prior Art] for example, impurity elements which held to the platen the 
semiconductor wafer which is a target, and were ionized in the ion implantation in 
manufacture of a semiconductor device, such as P (Lynn) and B (boron), — 10- hundreds 
keV(s) It is devoted by making it the ion beam as a processing object which it comes to 
accelerate to energy. 

[0003] Thus, as an example which has indicated in detail the ion implantation equipment 
which pours ion into a semiconductor wafer, there are incorporated company press journal 
issue, the "monthly Semiconductor World" July, 1992 issue (Heisei four-year June 20 
issue), and P79-P102, for example. 
[0004] 

[Problem(s) to be Solved by the Invention] Here, although maintained by the high vacuum, 
the degree of vacuum of the processing interior of a room falls for exchange called 
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introduction of the ejection of the semiconductor wafer after an ion-implantation end and 
the following semic nduct r wafer, the unusual electric discharge by the pressure buildup 
or moisture occurs, a semiconductor wafer is polluted by raising dust, a bad influence 
attains to a control system, or the processing room which performs an ion implantation to a 
semiconductor wafer is carried out 

[0005] Moreover, since it will take dozens minutes before obtaining the ion beam stabilized 
once it dropped the power supply, although it is common to continue irradiating an ion 
beam also in said exchange, in this, the effective operating time of equipment will be 
deleted only for the time which an ion beam becomes useless and the use efficiency of 
material not only gets worse, but requires it for exchange, and a throughput will fall. 
[0006] Furthermore, especially when pouring ion into a semiconductor wafer, in the initial 
stage, the ion which runs the inside of a beam line from a semiconductor wafer front face to 
degasifying and from the applied resist to degasifying collides, and the energy 
contamination which serves as ion which has the target energy and is poured into a 
semiconductor wafer by the maceration of a charge exchange or a molecular ion occurs. A 
himself is devoted by existence of this energy contamination, and the measurement error of 
an amount becomes large, at the time of shallow junction or formation of a deep 
embedding layer, a desired profile cannot be obtained but a dose and the pouring depth 
will change sharply. 

[0007] And also by said degasifying, the pressure of the processing interior of a room rises, 
unusual electric discharge occurs, and the bad influence to raising dust or a control system 
poses a problem. 

[0008] Then, the purpose of this invention is to offer the technology in which exchange of a 
semiconductor wafer can be performed, without dropping the degree of vacuum of the 
processing interior of a room. 

[0009] Other purposes of this invention are to offer the technology which can raise the use 
efficiency of a processing object and can raise the operation efficiency of equipment. 
[0010] The purpose of further others of this invention is to offer the technology in which 
generating of degasifying under processing of a semiconductor wafer can be prevented. 
[0011] The other purposes and the new feature will become clear from description and the 
accompanying drawing of this specification at the aforementioned row of this invention. 
[0012] 

[Means for Solving the Problem] It will be as follows if the outline of a typical thing is 
briefly explained among invention indicated in this application. 

[0013] Namely, the processing room where the semiconductor fabrication machines and 
equipment by this invention perform predetermined processing to a semiconductor wafer 
with a processing object, The 1st and the 2nd middle room which are opened by turns for 
free passage by opening and closing of a partition bulb at a processing room, The 1st 
located in a processing room while it is prepared possible [ reciprocation ], respectively and 
the partition bulb is opening between a processing room and the 1st middle room and 
between a processing room and the 2nd middle room, and 2nd stages, It is arranged 
through an introductory bulb, respectively with the 1st and 2nd middle rooms, and has the 
1st which performs introduction of a semiconductor wafer and ejection, and 2nd load locks 
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chamber. And where it opened the 1st or 2nd middle room made into the same degree of 
vacuum as a processing room for the partition bulb and an introductory bulb is closed, it is 
open for free passage in a processing room, and the 1st and 2nd stages are located in a 
processing room by turns, the semiconductor wafer held at this is processed, and it is made 
to go. 

[0014] Moreover, the processing room where the semiconductor fabrication machines and 
equipment by this invention perform predetermined processing to a semiconductor wafer 
with a processing object, The 1st and the 2nd middle room which are opened by turns for 
free passage by opening and closing of a partition bulb at a processing room, The course 
means for switching which switch the course of the processing object of the processing 
interior of a room, and send this into the 1st or 2nd middle room opened for free passage 
by the processing room, The 1st holding the semiconductor wafer which is prepared in the 
1st and 2nd middle interior of a room, and is processed by the processing object, and 2nd 
stages, It is arranged through an introductory bulb, respectively with the 1st and 2nd 
middle rooms, and has the 1st which performs introduction of a semiconductor wafer and 
ejection, and 2nd load locks chamber. And the semiconductor wafer which introduced the 
processing object by turns where it opened the partition bulb and an introductory bulb is 
closed, and was held on the 1st and 2nd stages is processed in the 1st and 2nd middle rooms 
made into the same degree of vacuum as a processing room, and it is made to go to them. 
[0015] In these semiconductor fabrication machines and equipment, it is desirable to attach 
in the 1st and 2nd middle rooms the degassing apparatus which deaerates compulsorily the 
gas emitted from a semiconductor wafer. Moreover, the platen which rotates a 
semiconductor wafer for the ion beam poured into a semiconductor wafer as a processing 
object in respect of the maintenance as the 1st and 2nd stages is applicable. 
[0016] And according to the above semiconductor fabrication machines and equipment, it 
can be kept constant, without dropping the degree of vacuum of the processing interior of a 
room at the time of exchange of a semiconductor wafer. 

[0017] Moreover, since the processing to the semiconductor wafer held immediately on the 
stage of another side can be started after the processing to the semiconductor wafer held on 
one stage is completed, the use efficiency of a processing object improves and the operation 
efficiency of equipment improves. 

[0018] Furthermore, since it is made to deaerate the gas from a semiconductor wafer 
compulsorily by degassing apparatus at a middle room before processing with a processing 
object, the energy contamination by discharge of the gas under processing is prevented. 
[0019] And by preventing generating of degasifying under processing, the pressure buildup 
of the processing interior of a room is suppressed, and unusual electric discharge is 
prevented. 
[0020] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is 
explained in detail based on a drawing. In addition, in the complete diagram for explaining 
the gestalt of operation, the same sign is given to the same member and explanation of the 
repeat is omitted. 

[0021] (Gestalt 1 of operation) The schematic diagram showing the semiconductor 
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fabrication machines and equipment whose drawing 1 is the gestalt of 1 operation of this 
invention, and drawing 2 are the front view showing the platen which is the stage used for 
the semiconductor fabrication machines and equipment of drawing 1 . 
[0022] as shown in drawing 1 , the semiconductor fabrication machines and equipment by 
the gestalt f operation of this invention are ion implantation equipments which drive in 
the impurity element ionized by the semiconductor wafer 1 which is a target, and are 
expressed with the drawing center section as — an ion beam (processing object) 2 — the 
semiconductor wafer 1 — As+, P+, BF2+, and Sb+ ** — it has the processing room 3 for 
pouring in the said predetermined ion that to which travelling direction was adjusted by 
the deflecting system which only the ion kind which this ion beam 2 makes the purpose 
among the ion generated in the ion source 4 is taken out by the analyzing magnet 5, and 
does not illustrate — it is — an acceleration tube - for example, 10- hundreds keV(s) The 
energy of a grade accelerates. 

[0023] The exhaust port 6 which carried out opening and was connected to the vacuum 
pump which is not illustrated is formed in the processing room 3 at three places* Thereby, 
it is maintained by the high vacuum, the neutral particle produced by the collision with 
indoor gas and an ion beam 2 at the time of an ion implantation is driven into the 
semiconductor wafer 1, and an error produces the interior of the processing room 3 in a 
dose. 

[0024] This processing room 3 is adjoined and the 1st and 2nd middle rooms 7a and 7b are 
formed, respectively. The middle rooms 7a and 7b of these are opened for free passage with 
the processing room 3 through the free passage mouths 8a and 8b, and O ring 9 which is a 
sealant is attached in the circumference of each free passage mouths 8a and 8b. And in 
order to blockade which free passage mouths 8a and 8b and to intercept between the 1st or 
2nd middle room 7a and 7b and the processing rooms 3, the partition bulb 10 is formed. 1st 
middle room 7a is opened for free passage with the processing room 3 by this dividing, as 
the solid line of drawing 1 shows, and pressing a bulb 10 against O ring 9, and blockading 
free passage mouth 8b. Moreover, 2nd middle room 7b is opened for free passage with the 
processing room 3 by moving to the position which shows the partition bulb 10 with a two- 
dot chain line from the position shown as a solid line, and blockading free passage mouth 
8a. And while the processing room 3 and the middle rooms 7a and 7b of the side opened for 
free passage are maintained at the same degree of vacuum as the processing room 3, the 
middle rooms 7a and 7b of the intercepted side are set as the degree of vacuum which the 
processing room 3 became independent of. In addition, the exhaust port 11 which carries 
out evacuation of the interior of a room is formed also in each middle rooms 7a and 7b. 
[0025] 2nd platen (2nd stage) 12b is prepared [ possible / both-way movement of between 
the processing room 3 and 1st middle room 7a ] for 1st platen (1st stage) 12a again, 
respectively possible / both-way movement of between the processing room 3 and 2nd 
middle room 7b /. When the partition bulb 10 is open so that two or more semiconductor 
wafers 1 may be held in the end station of sheet processing and it may illustrate, these 
platens 12a and 12b move from the middle rooms 7a and 7b, and are located in the 
processing room 3. And since the 1st and 2nd middle rooms 7a and 7b are opened by turns 
for free passage by the processing r om 3 by the partition bulb 10, the 1st and 2nd platens 
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12a and 12b come to be located in the processing room 3 by turns according to this. 
[0026] The platens 12a and 12b when being located in the processing room 3 are 1000 - 
ISOOrpm by the motors 13a and 13b attached in each as shown in drawing 2 . While 
carrying out high-speed rotation by the grade at the circumference of the axis of rotation, 
at the time of rotation, it reciprocates along surface of revolution. The ion beam 2 which 
has an area narrower than the size of one semiconductor wafer 1 by this is uniformly 
irradiated by reciprocation in surface of revolution to all the semiconductor wafers 1 held 
by rotation of the circumference of the axis of rotation all over the semiconductor wafer 1. 
[0027] Degassing apparatus 14a and 14b are attached in each of middle rooms 7a and 7b. 
The moisture and the applied resist in the atmosphere adhering to the semiconductor wafer 
1 dissociate or decompose by the spatter phenomenon and temperature up by the ion 
implantation, serves as gas, degasifying is emitted, and degassing apparatus 14a and 14b 
deaerate such gas compulsorily from the semiconductor wafer 1 by heating by the 
sputtering etch and the infrared lamp of Ar (argon). And deaeration is performed to the 
semiconductor wafer 1 currently held at the platens 12a and 12b in middle room 7a in the 
state where it was intercepted with the processing room 3 by the partition bulb 10, and 7b, 
rotating Platens 12a and 12b so that the gas from the semiconductor wafer 1 may flow into 
the processing room 3 and energy contamination may not occur. 

[0028] The 1st and 2nd middle rooms 7a and 7b are adjoined, and the 1st which performs 
introduction of the semiconductor wafer 1 and ejection, and 2nd load locks chamber 15a 
and 15b are formed, moreover, between the middle rooms 7a and 7b and load locks 
chamber 15a and 15b In order to eliminate that the vacuum down of the load locks 
chamber 15a and 15b in the harvesting time of a semiconductor wafer reaches even the 
middle rooms 7a and 7b, the introductory bulbs 16a and 16b are arranged. Furthermore, 
in order to carry out evacuation of the inside of load-lock-chamber 15a and 15b and to 
make a predetermined degree of vacuum recover it, the exhaust port 17 is formed also in 
each load locks chamber 15a and 15b. 

[0029] Processing of the semiconductor wafer 1 by such semiconductor fabrication 
machines and equipment is performed as follows. In addition, although it ****** about the 
case where the semiconductor wafer 1 is introduced into below via 1st middle room 7a from 
the 1st load-lock-chamber 15a at the processing room 3, it is performed by the same 
procedure when introducing from the 2nd load-lock-chamber 15b. 
[0030] First, it changes into the state where introductory bulb 16a was closed, and the 
semiconductor wafer 1 is carried in to 1st load-lock-chamber 15a. And in order to prevent 
generating of the energy contamination by the air component, after carrying out 
evacuation of the load-lock-chamber 15a by which air opening was carried out and making 
it a predetermined degree of vacuum, introductory bulb 16a is opened, the semiconductor 
wafer 1 is transported to 1st middle room 7a, and it carries in 1st platen 12a. In addition, at 
this time, as the partition bulb 10 blockades free passage mouth 8a, it makes 1st middle 
room 7a and the processing room 3 the cut off state, and after the transfer, introductory 
bulb 16a closes it. Furthermore, the ion beam 2 is beforehand adjusted to predetermined 
level. 

[0031] Degassing apparatus 14a is operated rotating this 1st platen 12a to the 
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semiconductor wafer 1 currently held in 1st middle room 7a at 1st platen 12a, and from 
moisture, an applied resist in the adhering atmosphere, gas is generated and it deaerates 
compulsorily. Thereby, energy contamination is prevented by discharge of the gas under 
ion implantation, simultaneously, the pressure buildup in the processing ro m 3 by 
degasifying is suppressed, and unusual electric discharge is prevented. 
[0032] As the degree of vacuum of 1st middle room 7a is made the same as that of it of the 
processing room 3 and is shown in drawing 1 after a degasifying processing end, it divides 
into the position which opens free passage mouth 8a wide, and blockades free passage 
mouth 8b, and a bulb 10 is moved, the processing room 3 is made to open 1st middle room 
7a for free passage, and 1st platen 12a is moved into the processing room 3. and the 
semiconductor wafer 1 which was made to reciprocate along surface of revolution, rotating 
this 1st platen 12a to the circumference of the axis of rotation, and was held — for example, 
- An ion beam 2 is irradiated about 5 to 30 minutes, and an ion implantation is performed. 
In addition, while performing the ion implantation to the semiconductor wafer 1 of 1st 
platen 12a, the semiconductor wafer 1 is introduced into 2nd middle room 7b from the 2nd 
load-lock-chamber 15b in said way, it carries in 2nd platen 12b, and degasifying processing 
is performed, and where this 2nd middle room 7b is made into the same degree of vacuum 
as the processing room 3, it stands by. 

[0033] If an ion implantation is completed, 1st platen 12a will be moved to 1st middle room 
7a, the partition bulb 10 will be moved, and free passage mouth 8a will be closed. Since free 
passage mouth 8b is opened wide and 2nd middle room 7b and the processing room 3 are 
opened for free passage by this, an ion implantation is performed to the semiconductor 
wafer 1 held that 2nd platen 12b is moved into the processing room 3. Therefore, after the 
ion implantation to the semiconductor wafer 1 held at 1st platen 12a is completed, an ion 
beam 2 will be irradiated to the semiconductor wafer 1 held immediately at 2nd platen 12b, 
and the useless irradiation of it is almost lost. Moreover, since the degree of vacuum of the 
1st when being open for free passage in the processing room 3 and the 2nd middle room 7a 
and 7b is made the same as that of the processing room 3, the degree of vacuum in the 
processing room 3 at the time of the ejection of the semiconductor wafer 1 to the processing 
room 3 and exchange of a semiconductor wafer 1 called introduction is kept constant. 
[0034] If 1st platen 12a is returned to 1st middle room 7a, introductory bulb 16a will be 
opened and the semiconductor wafer 1 will be transported by the hand which is not 
illustrated even to 1st load-lock-chamber 15a by which evacuation is carried out 
beforehand. And introductory bulb 16a is closed, 1st load-lock-chamber 15a is wide opened 
to atmospheric pressure, and the semiconductor wafer 1 is taken out. In addition, while the 
semiconductor wafer 1 is taken out from the 1st load-lock-chamber 15a in this way, the ion 
implantation is performed to the semiconductor wafer 1 held as mentioned above at 2nd 
platen 12b. 

[0035] If the semiconductor wafer 1 with which ion was poured in is taken out from the 1st 
load-lock-chamber 15a, the semiconductor wafer 1 which next performs an ion 
implantation will be carried in again, it will carry in 1st platen 12a, and degasifying 
processing will be performed. 1st middle room 7a is made into the same degree of vacuum 
as the processing room 3. And if the ion implantation to the semiconductor wafer 1 held at 



2nd platen 12b is c mpleted, the partition bulb 10 will be moved, 1st platen 12a will be 
moved to the processing room 3, and pouring processing to the semiconductor wafer 1 of 
this platen 12a will be performed. In addition, if 1st middle room 7a becomes the same 
degree of vacuum as the processing room 3 when the processing to the semiconductor wafer 
1 of 2nd platen 12b is already completed, 1st platen 12a will be immediately moved to the 
processing room 3. 

[0036] Thus, in the semiconductor fabrication machines and equipment by the gestalt of 
operation of this invention, an ion implantation is continuously performed by repeating the 
above operation to the semiconductor wafer 1 held at the 1st and 2nd platens 12a and 12b. 
[0037] (Gestalt 2 of operation) Drawing 3 is the schematic diagram showing the 
semiconductor fabrication machines and equipment which are the gestalten of other 
operations of this invention. 

[0038] As shown in drawing 3 , the semiconductor fabrication machines and equipment by 
the form of operation of this invention differ from said semiconductor fabrication machines 
and equipment in that the semiconductor wafer 1 is held after the 1st and 2nd platens 12a 
and 12b have stopped at the 1st and 2nd middle rooms 7a and 7b, respectively. Moreover, 
the partition bulbs 10a and 10b for opening the middle rooms 7a and 7b for free passage by 
turns in the processing room 3 are formed in each free passage mouths 8a and 8b, 
respectively. In addition, you may make it close two free passage mouths 8a and 8b by 
turns by one partition bulb. And in order to send an ion beam 2 into the semiconductor 
wafer 1 which is held at the 1st or 2nd platen 12a and 12b in middle room 7a opened for 
free passage by the processing room 3 and 7b, and rotates, the deflecting system (course 
means for switching) 18 which turns the travelling direction of this ion beam 2 to the free 
passage mouths 8a and 8b by the magnetic field, and is bent is formed in the processing 
room 3. 

[0039] It is almost the same as that of the semiconductor fabrication machines and 
equipment described above in other points, therefore where the 1st or 2nd middle room 7a 
and 7b opened the partition bulbs 10a and 10b and the introductory bulbs 16a and 16b are 
closed, the processing room 3 made into the same degree of vacuum as these middle rooms 
7a and 7b is open for free passage. And ion is poured into the semiconductor wafer 1 which 
the ion beam 2 which had the course bent by deflecting system 18 is indoors introduced, is 
held at the 1st or 2nd platen 12a and 12b, and rotates. 

[0040] Thus, by fixing the 1st and 2nd platens 12a and 12b, and moving an ion beam 2 side, 
it is sufficient for the size of the free passage mouths 8a and 8b in about one semiconductor 
wafer 1 minute which is the size which can penetrate an ion beam 2, and it can miniaturize 
the partition bulbs 10a and 10b. Moreover, since it is not necessary to move the 1st and 2nd 
platens 12a and 12b even to the processing room 3, respectively, the 1st and 2nd middle 
rooms 7a and 7b can be made compact, a complicated move mechanism also becomes 
unnecessary, and equipment itself is miniaturized. 

[0041] As mentioned above, although invention made by this invention person was 
concretely explained based on the form of the operation, it cannot be overemphasized by 
this invention that it can change variously in the range which is not limited to the form of 
the aforementioned implementation and does not deviate from the summary. 



[0042] For example, in the form of implementation of the aforementioned invention, 
although the case where this inventi n was applied t an ion implantation equipment was 
explained, it is also applicable to other semiconductor fabrication machines and equipment, 
such as a dry etching system, for example* In addition, when it applies to a dry etching 
system, a processing object serves as etching gas. 
[0043] 

[Effect of the Invention] It will be as follows if the effect acquired by the typical thing 
among invention indicated in this application is explained briefly. 

[0044] (1) According to ., i.e., the semiconductor fabrication machines and equipment of 
this invention, since the degree of vacuum of the processing interior of a room at the time of 
exchange of a semiconductor wafer is kept constant, the unusual electric discharge by the 
pressure buildup or moisture is prevented beforehand, and can eliminate a bad influence to 
the contamination and the control system of a semiconductor wafer by raising dust. 
[0045] (2) Since the processing to the semiconductor wafer held immediately on the stage of 
another side can be started after the processing to . and the semiconductor wafer held on 
one stage is completed, the use efficiency of a processing object improves, it combines and 
the operation efficiency of equipment improves. 

[0046] (3) Since it is made to deaerate the gas from a semiconductor wafer compulsorily by 
degassing apparatus at a middle room before processing with . processing object, the 
energy contamination by discharge of the gas under processing is prevented. 
[0047] (4) It becomes possible to be able to. Come, to be alike and to form a desired profile 
in a semiconductor wafer more. 

[0048] (5) By preventing generating of degasifying under . and processing, the pressure 
buildup of the processing interior of a room is suppressed, and unusual electric discharge is 
prevented. 



[Translation done.] 



